Background: Diabetes mellitus continues to be a global health problem with increasing importance across the world by affecting the activities of daily living and self-care ability of patients due to its incidence and troubles caused by it. The present study aims at determining the effect of activities of daily living of patients with type 2 diabetes mellitus on their self-care agency. Methods: The population of this descriptive study consisted of patients with type 2 diabetes mellitus who were being treated at the internal medicine clinic of a provincial state hospital between July 2014 and November 2015 and its sample consisted of 150 diabetic patients who volunteered to take part in the study and who were open to communication. A personal information form, the Activities of Daily Living (ADL) Scale, the Instrumental Activities of Daily Living (IADL) Scale and the Self-Care Ability Scale (CAS) were used as data collecting tools. The data were analyzed using descriptive statistics (numbers, percentages, mean, standard deviation, mean rank and frequencies), the Shapiro-Wilk, Kruskal-Wallis Variance Analysis, Mann-Whitney U test and Cronbach's alpha formula and correlation analysis. Results: Approximately 97.3% of the patients with type 2 diabetes stated that they were independent in ADL and 75.3% of them in IADL. The patients' mean self-care ability score was found to be 83.85 ± 17.87 ADL and IADL were found to be affected by age, marital status, education, duration of disease, willingness to receive further education, and presence of another disease besides diabetes. There was a significant correlation between the self-care agency score and marital status, education, duration of disease, willingness to receive further education, presence of another disease besides diabetes, regular checking of blood sugar and compliance with diet. A significant positive correlation was found between the patients' activities of daily living and their self-care agency. Conclusion: The patients' activities of daily living were found to affect their self-care agency. The personal and disease-related characteristics of patients should be identified so that their self-care behaviors can be increased.
Introduction
Diabetes has become an increasingly important health problem across the world today due to its frequency and the problems arising from it. With the rapid changes in life styles, the prevalence of type 2 diabetes in particular increases rapidly in the entire developed and developing countries and studies demonstrate that the prevalence of type 2 diabetes also increases in childhood. Approximately 90% of all diabetic persons suffer from type 2 diabetes. One of the major reasons for this increase is the growing obesity and physical inactivity resulting from life style changes that are induced by population growth, aging and urbanization [1] - [3] .
Diabetes influences the lives of individuals and families in many ways and as a result causes them to experience difficulties in performing their activities of daily living. For this reason, while diabetic persons engage in activities of daily living, they also need to relate these activities to their self-care [4] . In a study made with older patients with type 2 diabetes, it was found that the patients experienced inability in their activities of daily living and they tried to improve their physical inabilities by using assistive devices [5] . It was shown in some studies made with subjects with various chronic diseases [6] - [8] that most of them were in dependent when carrying out both their activities of daily living and instrumental activities of daily living, whereas some other studies found that they were either semi-dependent or dependent [9] - [11] .
Diabetes is a chronic disease requiring constant medical care and self-care due to its acute and chronic complications [3] [12] . Self-care is defined as assuming and fulfilling that part of the responsibility that rests with the person in concern to protect and improve his/her health. The individual's self-care activities play a major role in controlling the blood glucose level in diabetic patients [13] . Studies with diabetic patients have shown that patients' behaviors affect self-care and although patients are aware of the importance of self-care in managing diabetes, they find it difficult to fully comprehend and implement self-care [14] - [17] . In the studies made with patients with type 2 diabetes, the mean scores of self-care agency of the patients turned out to be low or a little higher than moderate level [5] [18]- [20] .
Since diabetes requires lifelong care and follow-up, self-care is very important in its treatment. Nurses, who are aware of the significance of patients' self-care in their treatment, work in collaboration with patients in the process of acquiring the knowledge, skills and behavioral changes necessary for self-care and play an effective role in improving patients' quality of life and decreasing their dependence on medication [21] [22].
This study was conducted to determine the effect of activities of daily living of patients with type 2 diabetes on their self-care agency.
Materials and Methods

Subject Population and Sample Size
The population of this descriptive study consisted of 170 patients with type 2 diabetes who were hospitalized and treated in the Internal Medicine Clinic of Kastamonu Dr.
Münif Islamoğlu State Hospital between November 2014 and August 2015. No sampling was attempted and the study was concluded with 150 diabetic subjects as adequate communication could not be established with 8 patients and 12 patients did not agree to participate in the study. It was estimated that a sample of 150 patients would be sufficient to detect a power of 0.9912 with a significant difference between the scores, with a Type I error of 0.05.
Data Collecting Forms Used in the Study
The study data were collected using a Personal Data Form, the Katz Index of Independence in Activities of Daily Living (Katz ADL), the Lawton-Brody Instrumental Activities of Daily Living Scale (IADL) and the Self-Care Agency Scale (SCAS).
Personal Data Form: The form was prepared by the investigator by way of a literature search [5] - [9] [15]- [20] and it included 6 questions relating to the socio-demographic characteristics of the patients with type 2 diabetes (age, gender, education, marital status, employment and income) and 10 questions relating to their type 2 diabetes (duration of disease, regular medicine use, compliance with diet, etc.), making a total of 16 questions.
KATZ Index of Independence in Activities of Daily Living (KATZ ADL): Developed by Katz and associates, the index measures the degree of dependence in self-care activities such as eating, dressing, having a bath, mobility, continence, and using the bathroom. An individual is scored 3 if he/she performs his/her activities of daily living independently, 2 if performs them with help, and 1 if altogether fails to perform them. According to KATZ ADL, scores of 0 -6 are assessed as dependent, 7 -12 as semi-dependent and 13 -18 as independent [23] . The alpha value was found as 0.79 in the present study.
Lawton-Brody Instrumental Activities of Daily Living Scale (IADL): The scale consists of questions on using a phone, preparing meals, shopping, doing daily chores, washing laundry, using vehicles, taking medicines and money management. An individual is scored 3 if he/she performs these activities independently, 2 if performs them with help, and 1 if altogether fails to perform them. According to IADL, scores of 0 -8 are assessed as dependent, 9 -16 as semi-dependent and 17 -24 as independent [24] . The alpha value was found as 0.86 in this study.
Self-Care Agency Scale (SCAS): Consisting of 43 items, the scale was developed by Kearney and Fleicher (1979) to measure the ability of a person to look after him/herself or in other words his/her self-care agency. The scale was adapted by Nahcivan in 1993 for Turkish adolescences and reduced to 35 items. Each statement in the scale is scored from 0 to 4, giving 0 to "It does not define me at all", 1 to "It does not define me very much", 2 to "I have no idea", 3 to "It slightly defines me" and 4 to "It defines me very well". In the Turkish version of the scale, 8 items (items 3, 6, 9, 13, 19, 22, 26 and 31) are assessed negatively and a reverse scoring is used. This scale is the most widely used scale among the scales developed in this subject after the concept of self-care agency was introduced. The scale has 35 items that focus on how much people are interested in their self-care activities and how they assess themselves. The maximum score obtainable from the scale is 140. Higher points obtained from SCAS show that the person is independent and self-sufficient in performing his/her self-care [25] [26] . Points approaching "0" show that the self-care agency scores is declining and points approaching "140" that the score is rising. Nahcivan reported that the alpha value of the scale was 0.89 [27] . Its alpha value turned out to be 0.90 in this study.
Data Collection
The study data were collected using the personal data form, Katz ADL, IADL and SCAS. The data collection forms were filled out by the investigator during the one-toone interviews held with the patients who were hospitalized in the Internal Medicine Clinic with a diagnosis of type 2 diabetes and who met the sampling criteria; necessary explanations were provided to the patients and the completion of forms took about 25 -30 minutes.
Data Assessment
The data obtained from the study were evaluated electronically using the appropriate statistical analyses in the SPSS (Statistical Package for Social Sciences) 22.0software.
The descriptive statistics are given as numbers, percentages and means. The Shapiro-Wilk analysis was run to see if the data had a normal distribution and since they did not have a normal distribution a decision was made to perform nonparametric analyses.
These analyses were the Mann Whitney U test, Kruskal Wallis H test, Dunnet T3 Post
Hoc test and Correlation Analysis tests. The significance level was set at p < 0.05.
Ethical Concerns of the Study
To be able to conduct the study, after obtaining the approval of the Ethics Committee of Erzincan University, written permission was obtained from the General Secretariat of the Association of Public Hospitals in Kastamonu. Before commencing the study, the subjects to take part in the study were explained about the purpose, length and implementation stage of the study and the Informed Consent Principle was adhered to. Verbal consents were obtained from the subjects and those who volunteered were included in the study.
Results
Of the subjects with type 2 diabetes who participated in the study 97.3% were independent as per Katz ADL and 24.7% were semi-dependent and 75.3% independent as per IADL. The mean score of Katz ADL was 16.93 ± 1.82 and that of IADL was 19.43 ± 4.36. Table 1 , there is a correlation between the marital status and the mean SCAS scores of the subjects with type 2 diabetes. As a result of the Dunnet T3 Post Hoc test that was run to see the origin of this correlation, the bachelors were observed to have higher self-care agency scores than those who were married or divorced/widowed, which showed that single subjects had better self-care behaviors. There is also a significant correlation between education status and the mean SCAS scores of the subjects with type 2 diabetes. As a result of the Dunnet T3 Post Hoc test that was run to see the origin of this correlation, those who were graduates of high school/university were seen to have higher self-care agency scores than those who were illiterate or literate-private school graduates. Thus, the level of education was effective in improving self-care behaviors.
As seen in
There were no correlations between the mean SCAS scores of the subjects and their age, gender, employment or income. Table 2 shows the mean self-care agency scores of the subjects with respect to the characteristics of their diseases. There is a correlation between the duration of disease and the mean SCAS scores of the subjects with type 2 diabetes who were included in the study. As a result of the Dunnet T3 Post Hoc test that was run to see the origin of this correlation, those who had the disease for less than a year, 1 -5 years and 6 -10 years were seen to have higher self-care agency scores than those who had the disease for 11 years and over. Longer durations of disease led to a decline in self-care behaviors.
A significant correlation was found between the willingness to receive further education on diabetes and the mean self-care agency scores of the subjects with type 2 diabetes. Those who were willing to receive further education had higher self-care agency scores than those who were unwilling to do so.
There was a significant correlation between the awareness about disease complications and the mean SCAS scores of the diabetic subjects. Those who were aware of disease complications had higher self-care agency scores than those who were unaware of them.
There was a correlation between the presence of other diseases besides diabetes and the mean SCAS scores of the subjects with type 2 diabetes who were included in the study. Those who had no other disease besides diabetes had higher SCAS scores than those who had other diseases.
There was a significant correlation between the regular checking of blood sugar and the mean SCAS scores of the subjects. As a result of the Dunnet T3 Post Hoc test that was run to see the origin of this correlation, those who had their blood sugar checked regularly were seen to have higher self-care agency scores than those who failed to do so.
There was a correlation between the compliance with diet and the mean SCAS scores of the subjects with type 2 diabetes. Those who adhered to their diets had higher self-care agency scores than those who failed to do so.
There was no significant correlation between the mean self-care agency scores of the diabetic subjects and the method of treating diabetes, frequency of check-ups, previous education on diabetes or regular use of medication (Table 3) .
A significant positive correlation was found between activities of daily living and self-care agency. As the level of independence of patients increased in their activities of daily living, their self-care agency behaviors also improved. 
Discussion
No significant correlation was found between the age and self-care agency of diabetic subjects. The results of many studies made with diabetic persons are similar to that of the present study [19] [20] [28] [29] . Although the patients were aware of the importance of self-care in managing diabetes, most of them seemed to experience difficulties in performing self-care. One of the reasons for this was reported to be aging [15] . The present study suggests that alongside personal characteristics, the disease-related characteristics can also be important in affecting the self-care agency.
There was no statistically significant correlation between the genders and self-care agency scores of the subjects. Similar to the results of this study, Gül et al. [19] , Düzöz et al. [29] , Yurtsever and Kuyutay [30] , and Akyol and Karadakovan [31] have also found in their studies that gender does not have any impact on self-care.
According to Orem, a society is composed, to a large extent, of individuals, families and groups that share a common concern and interest in institutions that regulate and manage not only a common geographical area and the environment but also the life style [32] . There was a correlation between the marital status and mean self-care agency scores of the subjects with type 2 diabetes who were included in the study. Single patients were observed to have higher self-care agency scores than those who were married or divorced/widowed. In the study of Aksel [18] made with subjects with chronic diseases, there was also a significant correlation between marital status and self-care agency scores. Many other studies, however, found that marital status did not affect self-care agency scores [20] [29] [33] [34] .
There was a significant correlation between the education status and mean self-care agency scores of the subjects with type 2 diabetes. The patients who were graduates of high school/university were seen to have higher self-care agency scores than those who were illiterate or literate-private school graduates. While some studies have found a significant correlation between education and mean self-care agency scores [35] - [37] , the majority of studies have reported that there is no statistically significant correlation between them [18] - [20] [29] [34] [38] . We found that higher levels of education make a positive impact on the self-care behaviors of patients towards diabetes.
There was no significant correlation between the employment statuses of the subjects and their self-care agency scores. Similar to this result of our study, many other studies have also not found any significant correlation between employment and self-care agency [18] [29] [30] [31] [33] .
We found that there was no significant correlation between the income statuses of the participants and their self-care agency scores. Many studies have also shown that income does not affect self-care agency [18] [33] [34] . However, a study made with diabetic patients found that patients with moderate income had higher self-care agency [17] . In another study, a statistically significant correlation was found between income and self-care agency scores [20] .
There was a significant correlation between the duration of disease and mean selfcare agency scores of the subjects with type 2 diabetes who were included in the study.
Those who had the disease for less than a year, 1 -5 years and 6 -10 years were seen to have higher self-care agency scores than those who had the disease for 11 years and over. Many studies have not found any significant correlation between the duration of disease and self-care agency score [18] - [20] [34] . In the study of Özkan and Durna [39] they made with diabetic patients, the subjects who had the disease for 0 -5 years since diagnosis were found to have higher self-care agency scores.
The diabetes treatment methods of the subjects with type 2 diabetes were found not to affect their self-care agency. Most of the patients used oral anti-diabetics previously and insulin at present. Similar to the result of our study, it was also found in another study that the diabetes treatment method did not affect self-care agency [20] . Another study showed that although patients were aware of the importance of self-care in managing diabetes, most of them found it difficult to implement self-care [15] . In type 2 diabetes, oral anti-diabetic medicines are used more commonly than insulin therapy [40] [41] . For diabetic individuals to be able to manage their diabetes in a successful manner, they should set out their targets and make daily decisions accordingly. The intervention strategies of diabetes educators should be improved to encourage diabetic persons to make decisions about their targets, therapeutic options and self-care behaviors and to assume the responsibility of their daily diabetic self-care in order to be effective in their own care [22] . Other characteristics of the disease are thought to be effective in managing diabetes in diabetic people.
The correlation between the frequency of diabetic check-ups and self-care agency score was found to be insignificant. Similar to our study result, no significant correlation was observed between the frequency of diabetic check-ups and self-care agency score in another study [18] . Regular follow-up should be an inseparable part of longterm management in a chronic disease like diabetes, but that is often neglected [42] .
No significant correlation was found between previous education on diabetes and self-care agency score. Also in the study of Aksel (2010) , no significant correlation was seen between previous education on the disease and self-care agency score [18] . Düzöz et al. [19] also did not find any statistically significant correlation between receiving educations and mean self-care agency score in their study they made with patients with type 2 diabetes. Another study, on the other hand, showed that patients who were less knowledgeable about diabetes had poorer self-care behaviors [17] . It was found in another study that patients who received education on self-care had better self-care behaviors [43] . Although it has been shown that effective self-care behaviors are associated with increased knowledge in improving diabetes [44] [45], we found in this study that previous education on diabetes did not have any impact on self-care agency.
A correlation was found between the willingness of patients with type 2 diabetes to receive further education and their mean self-care agency scores. Those who were willing to receive further education had higher self-care agency scores than those who were unwilling to do so. It was found in a study that although patients were aware of the importance of self-care in managing diabetes, most of them found it difficult to implement. One of the reasons for this was reported to be inadequate knowledge of diabetes [15] . In order for diabetic persons to perform self-care, they need educational, supportive and constructive nursing practices. Such practices include providing support and guidance, doing environmental arrangements and educating patients on disease treatment [46] .
Diabetes and its complications put a great economic burden on patients, their families, healthcare systems and countries [2] . A correlation was found between the aware-ness about the disease complications and mean self-care agency scores of the diabetic subjects. Those who were aware of disease complications had higher self-care agency scores than those who were unaware of them. However, a study showed that there was no significant correlation between the presence of complications and self-care [34] .
There was a correlation between the presence of other chronic diseases besides diabetes and mean self-care agency scores. Those who had no other disease besides diabetes were observed to have higher self-care agency scores than those who had other diseases. No significant correlation was found between the presence of other diseases and self-care agency scores in a number of studies [18] [20] [35] . However, a study made with patients on peritoneum dialysis showed that those who had a chronic disease had higher self-care agency scores [46] .
There was no statistically significant correlation between regular use of medication and mean self-care agency scores. Similar to the result of our study, no significant correlation was observed in another study between regular use of medication and mean self-care agency score [18] . To be able to achieve glycemic control, individuals with diabetes should pay regular check-up visits, monitor their blood glucose level, adhere to insulin and drug therapies, and organize their diet and exercises [46] .
A correlation was found between regular checking of blood sugar and mean self-care agency scores of the participating subjects. Those who had their blood sugar checked regularly were seen to have higher self-care agency scores than those who failed to do so. Similar to the result of our study, another study also found that self-care affected glycemic control [34] . It was found in a different study that there was a significant correlation between self-care behaviors such as following a diet and having blood sugar measured/monitored, and compliance with medication [45] . Another study made with diabetic patients found that from the diabetic self-care activities, the patients performed mostly foot care and blood sugar measurement in the last one week and the least they performed was physical activity [47] . To be able to achieve glycemic control, individuals with diabetes should pay regular check-up visits, monitor their blood glucose level, adhere to insulin and drug therapies, and organize their nutrition and exercises [46] .
Patients were found to prefer blood glucose monitoring, not only because it is more reliable and informative, but also because it makes them feel they assume an active role in the treatment of diabetes, gives them motivation and enables continuation of glycemic control [48] . According to this result, it is an expected situation that the subjects have good self-care behaviors.
A significant correlation was found between the compliance with diet and mean self-care agency scores of the subjects with type 2 diabetes. Those who adhered to their diets had higher self-care agency scores than those who failed to do so. A study showed that patients with type 2 diabetes had better compliance with their diets. Compliance with diet is one of the self-care behaviors [49] . In another study, no significant correlation was observed between compliance with diet and self-care agency score [18] .
Checking blood sugar and compliance with diet are among the self-care activities [42] .
Self-care in diabetes is an evolutionary process improving knowledge and awareness through learning about diabetes with its complex nature in a social setting. The diabetic self-care activities involve the acts of people who are at risk in terms of diabetes towards managing diabetes in a successful manner [42] . In the present study, the mean self-care agency score of diabetic patients was 83.85 ± 17.87. In many studies the mean self-care agency scores of patients have been found to be at moderate levels [35] [36] [50] . A study found that 28.2% of the patients with type 2 diabetes experienced problems with self-care [51] . Effective self-care behaviors, increased knowledge and improved compliance with medication have been shown to be associated with improved diabetes [45] . A significant positive correlation was found in this study between activities of daily living and self-care agency. A study showed that self-care was an important factor for patients in performing their activities of daily living and they needed adequate self-care agency to be able to perform these activities of daily living [52] and adults with type 2 diabetes stressed in another study that they needed instrumental help for their self-care behaviors [53] . Similar to the result of our study, other studies have also reported that the relationship between self-care agency, quality of life and activities of daily living is significant in patients with chronic diseases [54] [55] . It was found in the present study that the patients had sufficient self-care agency to be able to perform their activities of daily living.
Conclusion and Suggestions
The following results have been obtained in this study which was conducted to determine the effect of activities of daily living on self-care agency in patients with type 2 diabetes:
-Most patients the entire diabetic subjects were independent as per Katz ADL and more than half of them as per IADL;
-The mean self-care agency score of the patients was 83.85 ± 17.87; -Marital status and education were significantly correlated with the self-care agency score;
-From the disease-related characteristics of the patients, duration of the disease, willingness to receive further education on diabetes, awareness of disease complications, presence of chronic disease, regular checking of blood sugar and compliance with diet had an impact on self-care agency;
-There was a significant correlation between activities of daily living and self-care agency.
In the light of these results, we can suggest that the self-care agency activities of diabetic patients should be supported to enable them to perform their activities of daily living independently; educational programs should be organized concerning self-care by taking into consideration personal characteristics such as age, marital status and education and disease-related characteristics such as disease complications and presence of any other disease besides diabetes; and nurses should support and regularly monitor diabetic persons. Since diabetes is a frequently seen disease in communities, we can also suggest that nurses should identify persons that are ill and at risk and organize planned educational programs for them.
